MDR1 G1199A polymorphism alters permeability of HIV protease inhibitors across P-glycoprotein-expressing epithelial cells.
To evaluate the impact of the human multidrug resistance gene (MDR1) G1199A polymorphism (amino acid change Ser400Asn) on P-glycoprotein (P-gp)-dependent transepithelial permeability and uptake kinetics of HIV protease inhibitors (PI), by using recombinant epithelial cells expressing wild-type MDR1 (MDR1wt) or the G1199A variant (MDR1(1199A)). Using a recombinant expression system developed previously, the transepithelial permeability and uptake kinetic parameters of five PI, amprenavir, indinavir, lopinavir, ritonavir, and saquinavir were estimated across polarized epithelial cells. For all PI, the transepithelial permeability ratio (basolateral-to-apical transport divided by apical-to-basolateral transport) was significantly greater in MDR1(1199A) cells than MDR1wt cells: amprenavir (1.7-fold), indinavir (1.8-fold), lopinavir (1.5-fold), ritonavir (2.8-fold), and saquinavir (2.1-fold). However, the impact of G1199A on P-gp activity appeared to primarily influence drug permeability in the apical-to-basolateral direction. Kinetic analysis of ritonavir and saquinavir uptake by MDR1wt- and MDR1(1199A)-expressing cells showed that Vmax was similar, while uptake Km was significantly higher in cells expressing the G1199A variant suggesting that alterations in P-gp-dependent efflux mediated by G1199A were due to changes in transporter affinity. Alterations in transepithelial permeability of HIV PI due to the G1199A polymorphism may impact oral bioavailability of PI and penetration into cells and tissues of the lymphoid and central nervous systems.